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© Device for dispensing volatile substances. 

© A device (10) for dispensing volatile substances 
(24), such as fragrances, insect repellents, and the 
like, is comprised of a plastic, glass, or metal hollow 
body (12) which is essentially impermeable to a 
volatile liquid material (24). contained within the hol- 
low body (12), and further constructed such that at 
least one open side (16) is bounded by a disc or 
slab (26) made of a silicone rubber, wherein the 
silicone rubber material is in contact with the liquid 
volatile substance (24), such as a fragrance or insect 
repellant, and wherein the liquid substance (24) is 
allowed to diffuse through the silicone rubber ma- 
terial to the surrounding environment. 
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DEVICE FOR DISPENSING VOLATILE SUBSTANCES 



The invention relates to a device for dispensing 
volatile substances. 

The device is used for the slow release of a 
volatile substance such as a fragrance, insect re- 
pellant deodorant, medicament and the like. 

Articles of many types for the controlled re- 
lease of volatile substances to the environment are 
well known in the art. However, ail of the articles 
which have heretofore been disclosed in the art 
suffer from various disadvantages, especially with 
respect to performance. Ideally, an article for dis- 
pensing a fragrance or other volatile substance 
should dispense the volatile substance at an essen- 
tially constant rate over an extended period of time 
to provide an effective level of the volatile sub- 
stance in the environment up to the point at which 
the fragrance contained within the article is de- 
pleted. 

Gel-type deodorizer dispensers in which a fra- 
grance is dispersed in a water-based gel are gen- 
erally useful in that they provide acceptable levels 
of fragrance to the environment However, the gel- 
type systems suffer from the disadvantage that the 
lifetimes for fragrance release are too short typi- 
cally on the order of one or two weeks due to the 
rapid evaporation of water and fragrance from the 
gel formulations An additional disadvantage of the 
gel-type systems is that only certain fragrance 
compositions which are compatible with the water- 
based gels, can be used in the gel formulations. 

Articles comprised of fragrances dispersed in 
various plastics such as polyamides, ethyiene-vinyl 
acetate copolymer, cross-linked methacrylate de- 
rivatives, and the like have been described. Al- 
though these articles have seen use, the plastic 
articles suffer from the disadvantage that the levels 
of fragrance output are frequently too low to be 
effective and these articles provide non-linear re- 
lease of fragrance, that is, the level of the fragrance 
output is typically high during the initial period of 
use, but then drops within a short period of time to 
an almost imperceptible level. An additional dis- 
advantage of the plastic articles is that many fra- 
grance substances are incompatible with the plas- 
tics. This frequently results in sweating of the plas- 
tic a situation where beads of fragrance material 
appear on the surface of the plastic. A further 
disadvantage of the articles in which the fragrances 
are dispersed in the plastics is that the liquid 
fragrances must either be admixed with the plastic 
by melt blending at high temperatures or mixed 
into the monomer prior to carrying out the 
poiimerization reaction. In both instances, substan- 
tial degradation of fragrances occur. Examples of 
plastic articles of the aforementioned types are 



described in U.S.-A-4,095.031; 4,411,855; 
3.926,655; 4,184.009 and CA-A-1 .099.429. 

JP-A-82-40,558 describes a fragrant, rubber- 
like molding material, formed by dispersing a fra- 

5 grance in a silicone rubber and then carrying out a 
cross-linking reaction with an organometal salt. The 
articles suffer from the disadvantage that severe 
sweating of the silicone rubber occurs at even 
moderate loadings of volatile substances due to 

70 incompatibility of the silicone polymer and the vola- 
tile substances. 

Wick-type deodorizers have also been de- 
scribed in the prior art Although these reservoir- 
type systems are effective under limited conditions, 

15 the dispensers are objectionable in appearance. 
The wicks are sometime prone to clogging and 
require special deodorants which are suitable for 
water-based formulations. 

The U.S.-A-4.161.283 describes a fragrance- 

20 dispensing pouch which is comprised of a 
fragrance-containing reservoir defined by an outer 
wall made of a fragrance-permeable film, which is 
heat sealed to an impermeable inner wall by an 
adhesive substance. This device suffers from the 

25 disadvantage that it is not self-supporting and 
therefore cannot be conveniently located where 
desired. It is also difficult to manufacture and an 
article of this type cannot be made into a variety of 
desirable shapes. 

30 In view of the foregoing, the object of this 
invention is to provide a self-supporting device for 
dispensing or releasing volatile substances from 
within the device to the surrounding environment at 
a relatively constant rate and at an effective level 

35 until the point in time at which the volatile sub- 
stance contained within the device has been essen- 
tially completely released. 

According to the invention, this object is ob- 
tained with a device for dispensing volatile sub- 

40 stances which comprises an open-ended hollow 
body of a material which is substantially imperme- 
able to said volatile substance; a liquid volatile 
substance contained in the hollow of said body; a 
silicone rubber closure mounted in the open end of 

45 the hollow body and in contact with the liquid 
volatile substance, said closure being permeable to 
said substance and a base attached to the open 
end of the hollow body, said base including means 
to allow circulation of air below the silicone rubber 

so closure. 

Preferably the silicone rubber closure has a 
thickness of from about 2 to about 15 mm. The 
volatile substance-dispensing device according to 
the invention can be made in a variety of shapes, 
can release almost all of the volatile substance, 
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results in a cost-effective use of the volatile sub- 
stance, and can be used with almost any fragrance 
formulation or other volatile substance, including 
expensive perfumes which can be used without 
any alteration of composition or aroma character of 
the volatile substance, since the volatile substance 
is added to the reservoir after the hollow body has 
been made. Further the reservoir can be refilled 
with either the same or another volatile substance 
after the original volatile substance has been de- 
pleted. This is attractive to the typical consumer 
due to its versatility and a perceived cost savings. 
It is attractive to the supplier of the volatile sub- 
stance, for example, a fragrance house, because it 
maximizes resale of their product to the original 
consumer. 

For a better understanding of the invention as 
well as other objects and further features thereof, 
reference is made to the following detailed descrip- 
tion to be read in conjunction with the accompany- 
ing drawings, wherein: 

Fig. 1 is a perspective view of the device 

and 

Fig. 2 is the axial-sectional view 2-2 of Fig. 

1. 

The device 10 as shown in Fig. 1 comprises a 
cylindrical body 12 which may be fabricated from 
any conventional material such as metal, glass, 
synthetic polymeric resin and like materials, which 
are impermeable to the volatile substance to be 
contained and dispensed. The body 12 has a 
closed end 14 and an open end 16 resting on a 
base cap 18 which is supported by legs 20 about 
the lower periphery of the base cap 18. 

As shown in Fig. 2, the device 10 includes a 
chamber 22 defined by the walls of the body 12 
and the ends 14, 16. The chamber 22 is filled or 
partially filled with a liquid volatile substance 24. A 
silicone rubber disc 26 is affixed to the open end 
16 of the hollow body 12 and held tightly in place 
by the cap 18 which serves as a base for the 
device 10 and is also designed to allow circulation 
of air below the silicone rubber disc 26, between 
legs 20. 

The hollow body 12 is preferably constructed 
of a glass, plastic or metal material and is substan- 
tially non-permeable to the liquid volatile sub- 
stance. 

Typically, the hollow body 12 of the device 10 
is designed to contain between about 1 to 50 g of a 
liquid volatile substance,, preferably between about 
3 to 25 g. Representative of fragrances and other 
volatile substances which may be held in the de- 
vice 10 are liquid perfumes, pesticides, odorants, 
insecticides, medicaments, fragrances, deodorants, 
insect repellants and the like. 

The silicone rubber disc 26 is permeable to the 
contained volatile substance 24 and permits a slow, 



controlled release of substance 24 to the surface of 
the rubber disc 26 where the substance 24 volatil- 
izes and is carried away by air circulating between 
the legs 20. 

5 Unexpectedly, it has been found that the sili- 

cone rubber disc or slab 26 thickness is not a 
limiting variable, in that silicone rubber slabs hav- 
ing very thick walls, as much as about 5 mm to 
about 15 mm, will give high rates of output of 

10 volatile substances which can permeate silicone 
rubber plugs. The permeation is constant and at a 
uniform rate over a relatively long period of time. 

Silicone rubber discs or slabs 26 thin as about 
2 to 3 mm. may also be used in the devices 10 of 

75 the invention. However, as slab thickness is re- 
duced, the silicone rubber slab may deform due to 
plasticization or other effects by the liquid volatile 
substance and due to the weight of the liquid 
volatile substance 25 above it. Therefore, a disc or 

20 slab thickness of about 5 mm to about 15 mm is 
preferred. 

The use of silicone rubbers for disc 26 in the 
invention is particularly important, because the gas 
permeability of the silicone rubbers allows rapid 

25 release of the volatile substances from within the 
hollow body. In accordance with this invention, a 
silicone rubber is herein defined generally as a 
cross-linked silicone elastomer of the type vulcan- 
ized at room temperature (RTV) or at elevated 

30 temperature (HTV). Dimethyl siloxanediol with sill- 
cone resin or alkyl silicate as cross-linking agents 
are typically used. Typically, fillers such as silica, 
calcium carbonate, titanium oxide, and the like are 
normally added to the polymer formulation, usually 

as by the manufacturer of the silicone polymer, as the 
filler materials provide rigidity. 

One example of a silicone rubber which is 
advantageously used in the invention is an RTV 
silicone rubber. This material can be cross-linked 

40 at room temperature with an RTV catalyst When 
allowed to cure in a suitable mold, this material will 
give a disc or slab 26 which can then be affixed to 
a hollow body 12, loaded with a liquid volatile and 
used as described herein. 

45 Thus, according to the invention to the open 
end of the hollow body 12 a disc 26 made of 
silicone rubber is affixed by compression. 

The device comprises the reservoir for contain- 
ing the volatile substance, the silicone rubber disc, 

so and a screw cap which functions to tightly hold the 
silicone rubber disc in place and also functions as 
a base through which air is allowed to circulate by 
virtue of the base design. 

55 

Claims 
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1, A device for dispensing volatile substances 
which comprises; 

A. an open-ended hollow body (12) of a 
material which is substantially impermeable to said 
volatile substance; 

B. a liquid volatile substance (24) contained 
in the hollow of said body (12); 

C. a silicone rubber closure (26) mounted in 
the open end (16) of the hollow body (12) and in 
contact with the liquid volatile substance (24), said 
closure (26) being permeable to said substance - 
(24) and 
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D. a base (18) attached to the open end - 
(16) of the hollow body (12), said base (18) includ- 
ing means (20) to allow circulation of air below the 
silicone rubber closure (26). 
5 2. The device according to claim 1 wherein the 

silicone rubber closure (26) has a thickness of from 
about 2 to about 15 mm. 
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